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Abstract of JP2000072816 

PROBLEM TO BE SOLVED: To obtain a polymer having at least one specific group at the molecu lar 
end, having a high functional group introduction rate to the molecular terminals and a narrow mol.wt. 
distribution, and useful for curable resin compositions giving cured products having characteristics such 
as high weather resistance and high rubber elasticity or the like. SOLUTION: This polymer has at least 
one group of the formula :-OC(0)C(R)= CH2 (R is H or a 1-20C organic group) at its molecular terminal 
and preferably has a number-average mol.wt. of >=3,000 and a weight-average mol.wt (Mw)/ number- 
average mol.wt. (Mn) ratio of <1.8, preferably a (meth)acrylic polymer. The polymer is preferably a 
vinylic polymer obtained by subjecting a vinylic monomer to a living radical polymerization, preferably 
an atom transfer radical polymerization, in the presence of a transition metal complex (preferably a 
copper complex, or the like) as a catalyst. The polymer preferably comprises a vinylic polymer obtained 
by the polymerization of the vinylic monomer in the presence of a chain transfer agent. 
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«- (CHJ.-O- (CHJ B CH = CH 2 , 



n 1 2 0 <DS& mtt0^2 0©! 
10 o. in, p -XCH 2 -C 6 H 4 -0- (CHj n -CH 
-CH 2 . o, m. p-CH 3 C (H) (X) -C 6 H 4 - 
O- (CHj n -CH = CH,, o, m, p-CH 3 CH 
2 C (H) (X) -C 5 H 4 -0- (CHJ n -CH = C 
H 2 , 



o, m, p-XCH 2 -C 6 H 4 -0- (CHj„-0- 
(CHJ n -CH = CH 2 , o, m, p-CH 3 C (H) 
(X) -C 6 H 4 -0- (CHJ.-O- (CHJ „-C 
20 H = CH 2 , o, m, p-CH 3 CH 2 C (H) (X) - 
C 6 H 4 -0- (CHJ n -0- (CHJ B -CH = CH 

2 > 

3R, n«l-2 0(Da mB0-2 0O8») 

r & & ~ frm* w-r s mw^ p v >i m t l x « s k 

(X) -R 10 -R 7 (7) 

* (X) C 6 H 5 , CH 2 = CHC (H) (X) CH 2 C 
6 H 5 , CH 2 = CHCH 2 C (H) (X) -CO.R, C 
H 2 = CH (CHJ 2 C (H) (X) -C0 2 R v CH 2 
-CH (CHJ 3 C (H) (X) -C0 2 R, CH 2 = C 
H (CHJ fl C (H) (X) -C0 2 R. CH 2 = CHC 
H 2 C (H) (X) -C 6 H 5 . CH 2 =CH (CHJ 2 C 
(H) (X) -C 6 H 5 , CH 2 -CH (CHJ 3 C 
(H) (X) -C 6 H S . 



[0 04 7] 7Jl/*-Jl^***S^ny>ftXJV*~ 

Mt&to<DM&wzmiz «c ^ tf , 

o -, m-, p-CH 2 = CH- (CHJ„-C 6 H 4 - 
SO.X, o m-, p -CH 2 =CH- (CHJ„- 
0-C B H 4 -S0 2 X, 

(±fB<D&5£fc:*5l>T, Xtei&Si, StdctaV 
Ms n«0-2 0(DlS) 

[0 04 8] ±BBS5«M4^y^a«rWr4*«^py> 

R B R r C (X) -R'-R 9 -C (H) (R 5 ) CH,- [S i (R 11 ) 2 . b (Y) > 
Ol.-Si (R i2 ) 3 _ a (Y) . (8) 



15 

(iW, R\ R\ R\ R\ R\ X«±IBCCEID, 

r y -;H, ifcK (R* ) 3 SiO- 

(R' «K3R»[l-2 0©lflfi(D^fc7K3Ra-C&or. 

3ficDR* &m— r^ot % Sft-?Ti>T&<fc 

fc«R 12 #2ffi«±#£^€><L#, ^n^M-^o 

r sfto-ci>-cfc<fc<,> B YWKis/cttJo* 

Y^2«fiU:aqaEr*i**n6»Bi 

2, 4/ctt3*. Sfc, bteO, 1. S/c«2«r*rr. 
mtt0^19©fiS-C*5 a /fc/dU a + mb^l^ 

-mR8 Oit&MZmtbmttCfflm-trZ ft e> tf . 
XCH,C (O) 0 (CH,) B S i (OCH 3 ) 3 , CH 3 
C (H) (X)C(0)0(CH 2 ) n Si (OC 
H,) a% (CH,) l C(X)C(0)0(CH,)-.Si 
(OCH 3 ) 3, XCH 2 C (O) O (CH 2 ) n S i (C 
H 3 ) (0CH 3 ) 1% CH 3 C (H) (X) C (O) O 
(CH 2 )„Si (CH 3 ) (0CH 3 ) 2 , (CH,) 2 C 
(X) C (O) O (CH,) n S i '(CH,) (OCH 3 ) 



10 



2 t 



n« 



0-2 0©fflR, ) 

XCH 2 C (O) O (CH,) n O (CH,) „S i (OC 
H 3 ) 9% H 3 CC (H) (X) C (O) O (CH,) „ O 
(CH,) B S i (OCH 3 ) 3. (H 3 C) 2 C (X) C 
(O) O (CH,) n O (CH,) 0 S i (OCH 3 ) 3, C 
H 3 CH 2 C (H) (X) C (O) O (CH 2 ) n O (CH 
2 ) P S i (OCH 3 ) 3 , XCH 2 C (O) O (CH,) „ 
0(CH 2 ) H Si (CHJ (OCH,),, H 3 CC 
(H) (X) C (O) O (CH,) nO (CH,) „-S i 
(CH,) (OCH,), % (H,C) ,C (X) C (O) * 
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* O (CH,) n O (CH,) B -S i (CH,) (OCH 3 ) 
CH 3 CH,C (H) (X) C (O) O (CH,) n O 
(CH,) B -S i (CH,) (OCH 3 ) 

(iseosatfcteor K xitmm. mm. bom, n» 

1-2 OtOSAs m«0 — 2 0CDS3S) 
o, m, p - XCH, -C 6 H 4 - (CH,) , S i (OC 
H,.) 3 . o, m. p-CH 3 C (H) (X) -C,H 4 - 
(CH 2 ) 2 Si (OCH,) 3, o, m, p-CH 3 CH 2 
C (H) (X) -C 6 H 4 - (CH,) 2 S i (OC 
H 3 ) 3. o. m. p-XCH 2 -C s H 4 - (CH,) ,S 
i (OCH,) 3, o, m, p-CHsC (H) (X) - 
C 6 H 4 - (CH,) 3 S i (OCH 3 ) 3 , o, m, p-C 
H 3 CH,C (H) (X) -C,H 4 - (CH,) ,Si-(0 
CH 3 ) 3 , o, m, p-XCH,-C,H«- (CH,) , 
-0-(CH,) 3 Si (OCH 3 ) 34 o. m. p - CH 
3 C (H) (X) -C 6 H 4 - (CH,) 2 -0- (CH,) 
3 Si (OCH,) 3, o, m, p-CH 3 CH,C (H) 
(X) -C,H 4 - (CH,) ,-0- (CH,) ,S i (O 
CH 3 ) 3 > o, m, p -XCH, -C 6 H 4 -O- (C 
H 2 ) 3 Si (OCH 3 ) 3 , o. m, p-CH 3 C (H) 
(X) -C 6 H 4 -0- (CH,) 3 S i (OCH3) 3, 
o. m, p-CH 3 CH,C (H) (X) -C 6 H 4 -0- 
(CH,) 3 -Si (OCH3) 3, o. m, p-XCH, 
-C 6 H 4 -0- (CH,) ,-0- (CH,) 3-S i (O 
CH 3 ),. o, m. P-CH 3 C (H) (X) -C,H 4 
-0-(CH,) a -0- (CHi),Si (OCH 3 ) 3. 
o. m, p-CH 3 CH z C (H) (X) -C 6 H 4 -0- 

(CH l ),-0-(CH,),Si (OCH,),, 

(±K©*3Kc*«r>T* XteJast, MM. ttciza* 



20 



R" R 



1 2 



a , 



(R 12 ) 3-. (Y) a S i - [OS i (R 11 ) ,_ b (Y) b ] B -CH,-C (H) ( 
R s ) -R 9 -C (R 6 ) (X) -R 10 -R 7 (9) 

(H) (X) -C 6 H S , (CH 3 0) , (CH,) S i 
(CH 2 ) 3 C(H) (X) -C 6 H S , (CH,0),Si 
(CH 2 ) 4 C(H) (X) -CH,, (CH 3 0) 2 (C 
H 3 ) S i (CH,) 4 C (H) (X) -C,H, 
40 (±fB<D&SGK:tei>T, XttffiSR, MM, £ fate a*} 

R»^Si-2 0O7;i'*;H, r»;-^S, r 

[0 0 5 0 ] ±iat KP+^»%^oW«^ny>{t 

HO- (CH,) „-OC (O) C (H) (R) (X) 
(±IB©ftSC«:*jl»r % Xfcttfi3R % MM, *fcte3^ 

m. R&*mm*$tc\ [ zmm$k 1 -2 oorjv^jm. 

50 ±fsrs: smz&omw^ Jfctt^ay: 



(**, R\ R\ R\ R\ R 10 
b, m, X. YfcLhBBfcpID) 

CCDcfc 5 t^»**(*WCC«^T* ft h (CH, 
O) 3 SiCH,CH,C (H) (X) CH 5 , (CH 
,C) , (CH,) S i CH,CH,C (H) (X) C 
& H 5 , (CH 3 0) 3 S i (CH,) ,C (H) (X) -C 
0,R, (CH3O) , (CH,) S i (CH,) ,C (H) 
(X) -CO,R, (CH,0),Si (CH,),C 
(H) (X) -CO,R, (CH,0) , (CH,) S i 
(CH,) 3 C(H) (X) -CO,R, (CH 3 0) 3 S 
i (CH 2 ) 4 C(H) (X) -C0 2 R, (CH,0) , 
(CH,) S i (CH,) 4 C (H) (X) -CO,R, 
(CH,0) ,S i (CH,) ,C (H) (X) -CO 
,R, (CH,0) , (CH,) S i (CH,) 9 C (H) 
(X) -CO,R, (CH,0),Si (CH,),C 



(10) 

17 

<fcXiU*^JUfb*Wibr ACCESS Stir. TiE<D<£ * 

H 2 N- (CH.) n-OC (O) C (H) (R) (X) 
<±8B<D£S»C*$C»"T:, XfctfSSR, £fcte3^ 

JR. Rtt&Xm+tltitmXA 1-2 0<dt;u*;u«. 

[0 05 1 ] 10 
Ub4] 



O 





0 0 0-7 2 8 1 6 

18 

SR. Rtt^SRJH^SS/ctt^aRa 1 -2 0©7<M^Hk 
rU-;US. 7 7;^;H, n»1^20©HS) 
*»98©*48HBt* 1 ^HWc 2 ofiLbWr *«df** 

2ofeU:©W6^[*»o««^py>{b 
«j % *tett^oy>^ii/*-JWb*W3»W>fi)Wi or 

flans©***?* ft#wcc«^-r&a6«. 

[0 052] 
[<fc5] 



o^p- X — CH2-C8H4-CH2 — X 



°»m4>- X 



CH3 CH 3 

CHg C^H^ CH2 X 



CHa CHa 

w x -r>-°*T»- x 

CH3 CH3 



H H CH3 



I I 

X— C (CH2) n -C X X— C (CH2) n -C- 

C0 2 R CO2R C0 2 R C0 2 R 

H H CH3 CH3 

X— C (CH2) n -C X X— C (CHzJn-C X 

COR COR COR COR 



CH3 CH3 

X— CHg-c-CHa— X X — CH — C — CH — X X— C C— C— X 

II I II I I II I 

O CH3O CH3 CH3O CH3 



CsHs C6H5 
X— CH-<CH2) n -CH— X 



[0 05 3] 



lite] 



19 



O 
II 



o 

II 
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X — CH2-C-O— (CH2) n O— C— CHs-X 



CH3 O 
I II 

CH— C— O— (CHgJn-O- 



O CH3 
II I 

-C— CH — X 



CH3 o 

I II 

C C-O— (CH2) n - 

CH3 



o 

II 



CH3 



I 

CH3 



XttJfcfc, ft*. £fcfc*3*5g) 



X — CHa-C C — CHg— X 



II II 

o o 



X — 



CH3 

CH — C- 

I II 
CH 3 O 



C 
II 

o 



CH3 

CH — X 
I 

CH3 



CH— C- 
II 

o 



c- 

II 

o 



o.m.p- 



o o 

II II 

-CH2-C — O— CeH* — O — C— CHg — X 



CH3 o 

1^ II 

CH — C— O— CeH4 

CH3 O 
I 



O 

II 
C 



— o— c— 
o 

II 

c- 



CH3 

CH — X 
CH3 

•c X 

I 



omp- X — C C— O— CcH4 — O— C— 

CH3 CH3 

cm^p- x — S0 2 -C6H 4 -SO 2 — X 



CH3 
CH — X 



[0 054] C<D1 



xttmtcmmcttfi-ci*& 0 

i/Ttt«F«ciH5es titter 0&o< tmmmkmi 
om<om, 1 acorn, zmco^r-^A^ 2m<D&x\z 
mtm-m. m<tm-m. B^itm-m, isrxt 

fJ^R^CD^H*, 1. l0-^^^>hnu> 



*~)\,*7,y (RuCh (PPh 3 ) 3 ) 

w >i|fle (FeCl J (PPh 3 ) 2 ), 2 WD 
^^>r;KDtr^ h y a (NiCi 

, (PPhj) ,) , RCJP. 2ffi<D-yirfr<DXZ h V? 
m&XV (NiBr 2 (PBu 3 ) 2 )&, 84 

[0056] m&tfmm&tcte&m<Di%ffltpxn 5 c 
t&xzz 0 mmommtbxte, «^>-k*>, h;i/x> 



21 

Jg. :7cm*-/— ;k ^V7'd 

^V-;k n -^Jl/TJlo— ;k ter 

tr*.=.F 'JJk F y MJ;WR*ik ft 



B^S~ 2 0 0 °C(D©H 10 



rtf 5 CiJd^t, »*L<tt5 0-^1 5 0°Cr*4. 
HHSC3-C^Sfti^»<hOSJSCCj:4*' 

& 

-C^R^ (2) 

»W»cl6^lvfc*. Xtt. JUR. Xtt. 3^ 

^a-To ) 

M + "OC (O) C (R) =CH 2 (3) 
<S5*. Rtt**, Sfctt, KJR»1-2 0<Z>#BS* 



3 ft Z>lt£® t cDKJfcte J: £ ^ffio 

XC (O) C (R) = CH 2 (4) 

S5t^S ft S { b^tt t ©KfSfc: <fc £ ^ffio 
HO-R' -OC (O) C (R) = CH 2 (5) 
(S*. Rtt*3t *fctt, £i«8fc 1 -2 0©W«** 
iHT. R' t*R3l8»2-2 0©2ffi©««S*Srt\ ) 

«T«:cft60**ffi«:oc^r»3ttK:ttWJ-S. 
<W Affi® > ±IB© cd^tS ceo i >r sfclirr £ . 

^tti, -M^ar^sftsfb^ftiosjsecis*' 

So 

-CR a R 2 X (2) 

(jS*. R\ R 2 B> fcT :=.JMR*>>^-<D:£*U>tt^ 

ttw*«:*-&Lfe». xb, «* % mm, XB, 3 9* 

) 

M*-OC (O) C (R) = CH 2 (3) 



(12) fipH 2000-72816 

22 

) 

—IKS; 2 r*3ft**iSHia*wr* b^j^i^ft 
B, Jd*l,fcW«^ny>fb«L *fc«^ny>fb*JU 

vnzmmmm tit t^;«* / v-ii^t^tt 

teJcQHJlSftS**, #*L<tti(r#r&s. 

[0 0 5 8] HBK3-C*Sft*^»iLrtt«F«:|R 
JESftfct^ R©*#«ilt», -H, - 

CH 3 , -CH 2 CH 3 , - (CH 2 )„CH 3 (nB2-l 
9©fflR**-i-) , -C 6 H S , -CH.OH, -CN, 
IW6tl, #*tv<«-H* -CH,t*S. M*« 

Fy>A-f*>> X*)VJ±J*>. fc<fc^4»7>^ 
•)A^>W?)n5 B 4S7>^A>ft>iL 

r«7 u h^^^;br>^r-^A>f F 7x^7 

>^r^-i7A^^>, 7^ F^VS^r^-t—'JA-f af" 
> v F^^Kf^;V7>^x«?A^^>, f 

sb, — *W2©^ay>5iai(c»i/T, *?su<bi 

-5^S, jg«:#*L<Bl. 0-1. 2§ir*5. 

7*feF>, ^^Jl/>ul'*=t 1 ^'F\ ^y^l/t^A 
75 F, ^^7-feh7 5K, -^*1^^;l/*;*5fc'J 
30 9* F 'J75 F\ 7-fe F 'JiP, ^ffll^ft^So JS 
(6«rtf5SftBIK£3ftttt^, -^CC0-7 0°Cr. 

*£ft£l 4 OfflEKK: J: & 
XC (O) C (R) =CH 2 (4) 

40 ^..XB**. *fctt*ttX*3|-r. ) 

-«SC4t?*SftS^b^»<!:Lrtt»CC|R5ESftac> 
R©*ft«iOttt, Mx.ll -H. -CH 3 , - 
CH 2 CH 3v - (CH 2 ) n CH 3 (n(J2-l 9<DSR 
, -C 6 H 5 , -CH 2 OH, -CN, *«s*(f 
6ft. »*Kti-H, -CH 3 t?*So 
[0 0 5 9 ] *^K:*KS%W-T £ tT i/MRl^ftB. 
±iBLft:*»May>^b«l, S/c^oy>|UWx 

50 mtm&9WMtLx\z-frm*sv~*m&ir&ii& 



1 



(13) 
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[0 0 6 0 ] (a) yt'>^7^H^C<J:«3t^;l/ 

^^**flS-rsBKc. Tia— sasci ofr*$n^ 

H 2 C = C (R 13 ) -R 14 -R 15 -OH (10) 

feiU, R 14 ^-C (O) O- (xXf;H) , S/cB 
o-, m-feL<^p *~U>a£irr o R 15 teiE 

cfcl>£3liH^2 0<D2ffiCDW*tS£^\ R 164 #x 
X^;U»(Dfe(D« (^ #) 7* y u- h^{b^9. R 14 

[0 06 1 ] (b) »; br>^^*;bS^cc<fc») fcf^;v 

[0 0 6 2 ] C©<fc 0 &{b^£ Ur»«FtCESStitt 
H 2 C = C (R 13 ) -R 16 -OH (11) 30 

CD2«(DW«S^«-r o ) 

JJBHttStl 1 KmSftSfb^iLrttWfcRftSti 
(c) WBB¥4- 1 3 2 7 0 6^&ffift£(CH^StiS 

M2ri?n^S-^o^>g^m< it 40 

M'C" (R 17 ) (R 1 * ) - R 16 - OH (12) 
(St*. R 1B »±»Ufcfe©iiaa-Cfti. R 17 teJ:t>' 50 
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R 18 «4 &fc#^~*>C-*^{bt-£S^K3l 

IRKl^l 0CD7iU*;US&L< «7x^;H^It 0 
R 17 fccfc^R 18 ©I«?liiim -CO,R (x 

, -C (O) R (^rH) , -CON 
(R,) (7S FS) s -COSR {fti^f^ 

S) % -cn (~ h «;;uS) , -no, (r-hal) « 

KSR»6-2 0©T';-^ai*teJiK3R»7-2 0 

©7 5;i/*Ji/»r&?) % &£U< UmMSi l ^ l 0<dt 
;u*;l/S&U< tt? *~^**C*S. R 17 fcJ;tfR 18 <b 
Lt», -C0 2 R. -C (O) R*5j:af-CN#WK: 

) 

(e) JK^«»^^*^«^fcj:>3»6h*-«aC2-C 
WtS^R^b^f^flBSi^Txyu- h7~*>£P)^ 
[0063] (f ) I^tSdAOy^, jf?£L<« 

HO-R"-0-M' (13) 
■S. ) 

HO-R 16 -C (O) O-M* (14) 
) 

*»Wrt* (a) - (b) 5 

&&j£0»6 (b) <D^A5?6(Cif$Lt,^ 
[0 06 4] Sfc (c) ~ (f ) OA5ft^i-^Dy 

HO-R' -OC (O) C (R) =CH 2 (5) 
(5£*. R«*^> K^l~2 OCDWtia?: 

*-r. r' «^*^2~2 o©2ffi©wtsa?r*-r. ) 

RW^^iLrii. -H, -CH„ - 

CH.CH,. - (CH,) „CH, (n«2~l 



(14) 

25 

> -c 6 h s , -ch 2 oh, -cn, m&mtf 

e>n. 5?^l<«-h, -cH 3 r&&o stws&fb^ 
[0065] 5ia»cc*Bai*wr 4 tr-^*»^*tt, 

±f BGSi 0 d 

[0 06 6] y-fVi/T*-Mfc£*Hi, #eciR5£3*i 
Wtt& h;WU>t^y^7*-K 4, 4' - 

U U>5P-f yf7*- K 1, 5 u>y-fvs^ 
amitbJl^\y>iy^f VS/7*- K **{b*vyu> 

5^ys/7*-K ^v#a>5^v2x7*— h*©-f 

[oo67] <t o-r <*n/c»<gitt*i^*r/c8?>K:ii, ^ 20 

m^yv'T^-Hb^f (b) <horte, #Jx.tf> 

isisjvi<>y*-b mo^^m^iy art >y -r y * 
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a^rfc, 7* 
Silt«, 7^'Ja>f;^l, x^u>^ 

& 7^'J;b7Um *a^x>5R», \Z~)\,*rb 

jwh-ts u*> 7^yp-{;«i*sofeo*jtf4L 

[0 0 6 8] ilECD^^v-CD^ft^IiLr^, U 
#) 7^'JU- H*^7- «M*7*yu-K N- 

tN^utrn y K>, x?u>f^y7- r^yn^h 

y/k N-t'^fU'JFX T^U^TS F^/7 

*> 7^ y is- bm^y^-t l 

(^^) 7^y;«n-^Jk (y^)r^y 
7*y;i/ffiMyy~Ji/*TS©fb^* 

[0 0 6 9 ] 

Mb7] 
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27 28 

O 

II , . H 
H 2 C=CH— C— (-OCHsCHg-^OCHs— C C 4 H 9 



HaC=CH— C— (-OCHzCHa-^OCgHs 



O 

HaC=CH— C-^-OCHaCHa-^O— 



H 2 C=CH— C-^OCHzCHa-J^-O- ^ ^ ^ 




H 2 C=OT-C^OCH 2 CH 2 ^0— CbH 19 



HgC^CH— C — ^OCHaCt^-^-Q — ^ ^ 



[0 07 0] [fb8] 



(16) 



29 



O 
II 

:CH-C- 



OCHzCHzO [-C— (CH 2 -)-0-}^-H 
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CH 3 O 

I " 

C OCHaCHzO 



O 
II 



H-tcH^o-hrH 



O 

II 



H2C=CH— C-(-0— ^CHz-^-C-j^O— CH 




H 

H2C=C C — O CH ; 



II 




H2C: 



O 

H II 

■C C 



H 

C 



II 




[0 07 1 ] 



[ft9] 
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32 



o 

II 



H 2 C=CH-C — OCH2CH2O 



H2C= 



O 
II 

CH-C- 



H 2 C=CH-C — O 




CH3O 

1 "I 

HaC=C — C 



OCH 2 CH 2 — NCO 



H2C=CH-C — OCH 2 -(CH 2 ^-CH— CH-(CH 2 ^-CH3 

O 



HzC= 



O 
II 

CH-C- 



NHCH 2 - 



,CH 3 

/) — 0— CH 2 -CH — -CH 2 

CH3 



[0072] 



1 o] 



33 



(18) 



CH3O o 
H 2 C=C — C— OCH 2 CH 2 0 C 
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o 

II 

c 



) 



o o 

II II 

H2C=CH-C — OCHaCHaO C— 



O 
II 

CH=CH-C 



OH 



H,C= 



CH3O 
I II 

C — C — OCH 2 



H2C=CH 



O 
II 



Br 



-C-^OCHaCHg^O-^J 



Br 



CH 3 0 



H 2 C=C — C— O— <k J> 



[0073] 

[{bin 



o 

II 

c 



H^=C — C — OCH 2 CH 2 — (CF 2 CF 2 )^-F 



H2C — C C^— "OCH2CH2""~~"C3H'i7 

^D^o^ijiK^h yr^y u-— K 

#y x h*>^T^ y k ^>^xn'Jh-il/ 



->x^;u> >fy->y* ix- h#y-^+ity y k h y tz> 

h2 - (2-7^yn^;ms/-l, 1 

-s-x^jiz-s-T^yp^i^+w^u- 1, 3 

^r^yu-k 4, 4 -^yju^^h^y *-;n^ 
;i/7 7^F^^^ui/-h, ^yf h7if u>yy 

n-;I/iPT^y k 1, 9 - s + ^zs*-)l>z/T? 

yu— k f y ^ ?D-;i/7'ciA->f h 77^ y 

JUA^x^^^T^ y h^fli, 7 *y-Jl,y#^ v 

40 ^Sid<+^7^yi/-h», ^uy-;i/^7^ 

cooHS^ttx^+^r^yu-h^giflg, 
^y^--;i/ (^yfh7^^u>^y3^-;k x^u> 
^y ;vir>^e>^(DjJ<y xxf ;t/^:t-;k e- 
^u^^hyfft^yx^f^-ik #yype 
u>^yn-;k ^yx^i/>>/y3-Jk 
*-h^:*-;k 7k^S^*^j}<y >f y^u>. * 
a*^y^^>>x>, *il^'Hv^i/> 

50 k -Y v^a>^^y^r*- ^7x-^jM^> 
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JI**B«£* 7*y {bKD+Vx^ 

r^yu-h, tFa+^;K^^)7^yu- 

§tfr»6ftfcsu*>7*yu^h*ttlflt. ±K#y 

htxho 10 
[0 0 7 5 ] ch&co^eyv-s^yrfv-tt, jgo 

"J D7-0»^l« 4 2000WT 
r*SC<b^ST*b< , 1 00 0aTT*SCi^ fi 

[0 07 7] *^(D?^x*JU^-»Klfctt«fiBfttt 20 
[0 0 7 8 ] *«WCCfflt^ftS*«^l»«PJi ur« 

X *■■*•> h-Jk <>X7;bft k 

3 -^P^T-fe h y 30 
>77^>/X 4, 4 '-^ Ft^>!/7xy>, 

4-^dp-4' -^^jK>77x^> ( 

3, 9 -2^ap*U-> h->, 3- 

-f >^;i/x— rMk ^>!/-f>^jn- -f;k b*x 
(4-Wf;l'7^7xr.;i/) ^h>, -<>^;w h 

fo-tfrfc&n. ^x^/-jm ^;br 5 

> % ^f;bx^zy-;l/7$>, hyx^y-;l/7$> 
&i*©7$>i©ffl^b^ MKCftCc^xxjug 

[0079] *fc B £i^W£H»tfi&L?. ifisW* 

»iRttB^*>»*fibr«, 6 50-1 500nm.O 
««©*x*j|/=F-rBer«, 09*««fHI¥3-1 1 50 
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1 4 0 2-^ v - 1 94 6 1 9#£fRI?Ctga^3 

[0 0 8 0] *«^H>SBo©»Jn*tt»*fer*cc*'ir 
ty<Dm^&i o ogp^Lr, o. ooi-iomssp 

[0 0 8 1 ] *^©jgttx*;l/¥-<8Wfcttfflj0?»Sr 

^ywrajHsaa, ^uy>7>7\ *e*-f*-h\ 
[0082] *§m<D^x.*fr¥-uwiimmmv> 

[0 0 8 3 ] 

[0 0 8 4] TBXMMte <tVJ;t««ct> rgpj *$ J:tf 

[0 0 8 5 ] tihomi*, rvmaj-ms 

^•-U->'3>^P7F^7^ (GP 

tctcu, GPC#^A<t ur**yx?-u>^t§y;u£^ 

8Wc4© (shodex GPC K- 8 04;BSffi 

/Co 

[0 08 6] TIB**«*. r^i^ffi (y £) T ^ y 

7^yo>f;Haj l H NMR5>ff 

WTOPCWO^e ti&»^fl^««c J: 0 £StH 

(^*^y^M*y^A<D^jss) 

y^nOC, (80 0mL) ^ttiA^ v 0 e C 

CC^ipu/c 0 f c^, t-^h+^y^A (130 
fir) *KB1cavxlD*.1t m c©SIcaSSR«rO - CK:««F 

ir, ^ ^ ^ y ;H ( l o o g ) ^ / - 

CO) 

CH 2 =C (CHJ C0 2 K 
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Vy^dC. (5 0 OmL) £{±i^ 0 °C 

lO%$9Ltc 0 t-^F+^y-)A (78g) 

7 ;H ( 5 o g ) ^ /-^I4iTL 
^rr^y^swy (trF\ (2) tt>5) 

CH 2 =CHC0 2 K 

(*J6W3) <y*^ya-f;l/*«#y <T*yx«n 10 

11 09 00, fri-ttm 1.12 <D*5RS5K8# y 

5 ) *Wc 0 CO 2 0. Og^N, N-5/-rf* ■ 

;UT-teF7 5 KfcWHU (1) 1. 46g?:Ja 

(5 OmL) -C««IU ^SSB^iKftL/c. Sffi^rMCC 20 
Stlx^;V ( 1 5 OmL) "C#J(RU **5<fctf:/^> 
rgfc^L/c WflW*Na a SO 4 rtt«0, 

jia*TSciK:j:b, ^ £^ y p^s^s* y (T 

[0 08 7 ] ffiS»<DS^ C 2 J ©fW * * y 

(*6fe#(l4) S^f* C2] 2. 0 gic x 

(25. 2mg, 0. 138mmolK 
^^;VT^> (0. 0 7 9mL s 0. 6 9 1 mm o 30 

l ) , fcotff^x^a-F-^^ny F (3 5. 

Omgr, 0. 1 1 lmmo 1) £JJ0x., cfc<*E^b/c 0 
[0 08 8] C<D<fc^^CUrf#6tl/c^^5(D— gp^r^/ 
^*«_LK:S&ftU i^EE*IB^>^* (SHL-100U 
VQ-2 ; (ft) SS) *ffl(r^ 5 0 cm 

0JRHKIB'C5#IHL ytZffiMtZCtttCj:*). rfAt£ 

(3Ut«5> *^f* C2] 3. OgOc, *oyy*s> 
(0. 2 0 7mmol, 5 0MKft«x*jU««) , 
S*£*y-;W*Jby$> (0. 119mL, 1. 0 3 40 
6mmo 1 ) SrJjD*. cfc<*g^L/c 0 
[0 08 9] CO<t5CCUT»6tiyi:JfflflciB5JfeS^(Cift 

*|^ft«EEB*Lfcfft. *E*«7>:/ (S 
HL-100UVQ-2; JKS^-f^** (ft) ») * 
5 0 cm<DflS«ffi8rr?l 0#HL T^jJBJJT&C 
iCCcfcO, :*At«Mb»*»fc. 
[0 09 0 ] ±EKf 6 3 # S r. dr>^;l/Klfttf-* 
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o/c 0 ®#T&g0. 3 4MPafeJ:^K{*a ir 5 6%r 
*>o/c (mmkfr : 2 3°C, ?ISS0iIS2 0 0mm/ 

#) o 

(jte« i ) m^w c 2 j «^^cjb(cifeff mi£ 
*my>y*mi<\ 5 0 cm<DMS*iE8tr2 o#hl * 

(tk«W2)l^*(n 2. Ogrtc, ^/7*y> 

(25. 2mg, 0. 138mmol), ^x3?y-Jl/ 
^W75> (0. 0 7 9mL, 0. 6 9 1 mm o 
1) % fc<t^7*^3-F^»)A^ny F (3 5. 
Omg, 0. lllmmol) £Jfll£, «fc< S^Lfc. 

[00 9 1 ] c©±5fcLT»e>ftfc^%©— 

^*«J:K:&*U *JE*ffl^>^ (SHL-100U 
VQ-2 ;*27>ff^ (ft) K) *JBl\ 50cm 
OMiIr2 0»Ptt?:M*fl^, BMbl,tt*^ 

>F yy 5>*Eia-T\ ^x^- 2 , s-s^a^ey 

5*<- F *mi£fflt LXT & y ;l/»n - 
U STO^ll 0 8 0 0, 1 . 1 5<D* 

«*3R»#y (T^y;^n-^^;b) £f#/c D 
[0 09 2] C©i^ft3 0 0 g*N, N-^y^l/T 
-iz F T ^ F (300mL) KigJR3-i*\ fk&tt (2) 

8. 3g», osRSHftr. io°cv3mmmmm 

#u y* yu^a^^y (7^y;Hn-^ 
;io oar. m^*C3] &i> 5 > c 

tea. »3ccmwx>*»i2.t. <fcoi» 
*U/c e «^<DF;i/x>£«ff3*LT, m^ftC3D 

£ffi»!L/c e 

[0 0 9 3] iSiOI^ft C 3 3 <OWti&&&T #W 
<0\sW%L\Z2. 0"C$)ote o 

(jOM*7^1 0) n&fc C 3 D fcefc^x F + ^y-fe 

h7*y>**iec^LrfcJt*r<t<a^Lfc. ctih 

;mcoc>t, « 1 6c^b/cPJ4B#F H ^-eigBE*SS^>^' 

(SHL-100UVQ-2; (ft) 
H) lcj:9**JBMWfc&c« % =fA«©WB»«W6 

[0094] senteRfb^tcoiir , y^^©ads 

[0 09 5 ] 

[ii] 
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100 


100 


100 


100 
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02 


0.04 
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5 


15 




88 


98 


96 


92 



[0096] * [0 0 9 7 ] ccDm&ib&m^tcmitmii&mZs »* 



(51) Int. CI J 

C 0 8 L 33/08 
33/10 



F I 

C 0 8 L 33/08 
33/10 



